
Topographic Visualization aIId  C$eornorphornctric
Appl icat ions lot lectc)nic Analyses

Robert E. Crippen atl[i I !(.)r)i k; G E]lotrl  (Jet Propulsicm
Laboratory, Califorr~i:i  Irlslitlltc of I“cxlmcdogy,  Pasadena 91 109;
81 8-354-2475; rot)crl.  [!.cril )petr @jpl.nasa.gov)

Topc)graphic  evidenco Ili;s alwavs been an important component
of tectonic invest  igatiorl:;  , Witt~ ncw desktop comput ing
capabilities and the growir-lg av;lilability  of high resolution digital
elevation models ([11’ Ms), (ictaili !d topogr-aphic analyses are now
practical even on rcgiorl[)l sx:al[s. We are explc)ring the use of
DEMs for tectonic Vi S(J[~li7i JliOl”l S a n t i  gec)morphornetric
applications.

Essential ly all irrlorll][~ticu contained in a [IEM can be
perceived in a single itrlm][ ),tter~ the data are shaded and
projected into stereo p[iirs 01 a. I 1:~.glyphs. A simple 3x3 boxfilter
that calculates a nortll-dipljirlg  grijdient  (e.g., weights -1 -2 -1,
0 0 0, 1 2 1, with an ofkwt of , f 28) ‘shades’ the relief. left-eye
and right-eye views arc tt]cl~  c{:l::ulated  by displac:ir]g  pixels right
(east) and left (west), tcs~w(tivcly, as a linear functicm of elevation.
Vertical exaggeratic)lls  i]rc Ili\gtlly  ber]cficial  and are made by
scaling the displacerr  l[!rlts,.  ! $1 rt~dacir~g the shaded relief with an
aerial or satellite irrragc,  I WI c[~pt~:m of the terrain and its spectral
features increases syr~(!l{~i:stll::;~lly With rnore-cornplex algorithms,
such visualizations c:]m b[! lIw~d ltr three. din~ensic)rral  palinspastic
reconstructic)ns  b y  obs(!tving IIIe rotatic)n, uplift, lilting, and
translation that best matctws f(atl,ltcs  across faults.

We are also studyin~!  thf theoretical limits of cjetecting
subresolution  c h a n g e s  in tol)o~; raphy thrcmgh  time. Similar
studios using satollitc  irl~ay?:i sl~ow that precision varies with
spatial resolution, radiornctli[:  {.;lltl~ltiztitiofl,  and variilnce,  and that
detection of terrain st}ifts a:, :Jr]l~:ll  as 1/20 of a pixel  should be
possible. Analogous partir]mtor: Shoulcj  constrain subresolution
measurements in DE Ms.


